Thermodynamics of amyloid dissociation provide insights into aggregate stability regimes.
Amyloid aggregates have been hypothesized as a global low free energy state for proteins at finite concentrations. Near its midpoint unfolding temperature, α-chymotrypsinogen A (aCgn) spontaneously forms amyloid polymers, indicating the free energy of aggregates (A) is significantly lower than that for unfolded (U) and native (N) monomers at those particular conditions. The relative thermodynamic stability of A, U, and N states was estimated semi-quantitatively as a function of temperature (T) and [urea] via a combination of calorimetry, urea-assisted unfolding and dissociation, aggregation kinetics, and changes in solvent-exposed surface area, combined with thermodynamic integration and a linear transfer free energy model. The results at first suggest that N is more thermodynamically stable than A at sufficiently low T and [urea], but this may be convoluted with kinetic effects. Interestingly, the kinetic stability of aggregates highlights that the practical measure of stability may be the free energy barrier(s) between A and U, as U serves as a key intermediate between N and A states.